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[0001 ] PERFORMING LOCAL TRANSACTIONS 

USING A WIRELESS RADIO UNIT 

[0002] This application is a continuation of U.S . Patent Application No. 09/886,497, 
filed lune 21, 2001, which is a continuation of U.S. Patent Application No. 09/671,917, 
filed September 28, 2000, which issued on September 18, 2001 as U.S. Patent No. 
6,290,127, which is a continuation of U.S. Application No. 09/421,733, filed October 20, 
1999, which issued on January 9, 2001 as U.S. Patent No. 6,170,745, which is a 
continuation of U.S. Application No. 08/954,788, filed October 21, 1997, which issued on 
December 21, 1999 as U.S. Patent No. 6,003,770, which is a continuation of U.S. 
9 Application No. 08/685,595, filed April 26, 1996, abandoned, which is a continuation of 
■SJ U.S. Application No. 08/281,705, filed July 28, 1994, abandoned, which is a divisional of 
?j U.S. Application No. 07/956,851, filed October 6, 1992, which issued on October 25, 1994 
m as U.S. Patent No. 5,359,182. 
*„ [0003] BACKGROUND 

pW [0004] This invention relates to wireless debit cards, and more particularly to the 

M application of a wireless debit card to a radio telephone system. 

Ill [0005] DESCRIPTION OF THE RELEVANT ART 

[0006] Credit cards, debit cards, point of sale (POS) cards, automatic teller machine 
(ATM) cards, declining balance cards, and the like have been used in the art for some time. 
In operation with the telephone networks, credit cards termed calling cards are available 
where a user with an account uses the calling card to access the telephone network. In 
accessing the telephone network, the calling card may be inserted through the slot of a 
telephone to a card reader, or alternatively, an account number on the card may be entered 
in the telephone, for example, by a touch-tone keypad. In either case, the amount of the 
telephone call is charged to the user's calling card account for later payment. 
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[0007] Similarly, a user may purchase a debit card for a certain amount of credit for 
purchases and charges. For example, charges to telephone calls, with the credit allocated to 
the debit card, are deducted from the amount of credit purchased. In use, the user inserts the 
debit card into a pay telephone and the available credit on the debit card is debited for the 
amount used. 

[0008] A problem with prior art debit card and credit card systems is that the 
debit/credit card systems have generally been limited to the existing fixed position telephone 
network, with the debit/credit card systems relying primarily on fixed telephones and general 
purpose pay telephones for initiating telephone calls. 

[0009] In addition, the existing card storage systems provide for identification data 
and other data to be stored on the card, for example, by using magnetic strips to be read by 
a magnetic swipe reader. Existing smartcards and future card storage systems promise to 
provide greater detail regarding the card user, with the greater detail stored on a card having 
greater storage capacity, for example, a card including one or more computer chips having 
a memory. The computer chips may also include microprocessors in addition to the memory, 
with the microprocessors allowing the user with the debit/credit card to access computer 
systems with the debit/credit card. Furthermore, the use of the computer chips with 
memories allows the storage and access of data beyond user identification; for example, 
computer chips can include user addresses and telephone numbers, credit and debit account 
histories, and available credit and debit limits. 

[001 0] However, the prior art has limited the use of the card storage systems to fixed 
pay telephones having card readers , primarily by magnetic swipe readers reading debit/credit 
cards with magnetic strips. In the prior art, telephones without card readers, for example, 
non-pay telephones and mobile cellular telephones, can only access the existing telephone 
network using debit/credit cards by entering an account number and/or a personal 
identification number (PIN) in the telephone. The advantages of developments in card 
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storage systems to hold greater information about the user and the user's account activities 
are unable to be fully implemented by the prior art. 

[001 1] Furthermore, debit/credit card systems used in conjunction with the existing 
telephone networks are limited to the accessing of the telephone network to make telephone 
calls. The prior art does not provide for the reception of telephone calls to users accessing 
the telephone network with a credit card or debit card, unless the user leaves the telephone 
number of the telephone being accessed with a listener. In addition, some pay telephones 
may not be permitted, by the operating telephone company, to send calls to the pay 
telephones, i.e. some pay telephones allow calls out from the pay telephone but do not allow 
calls in to the pay telephone, since the telephone company does not receive payment for calls 
in to the pay telephone in the same manner as payment for calls out from the pay telephone. 
[0012] The present telephone network switches telephone calls for a user to fixed 
telephone numbers with the fixed telephone numbers allocated to specific telephones, so a 
user is limited to receiving telephone calls to fixed telephone numbers and to specific 
telephones. The prior art does not provide for the automatic switching of telephone calls to 
users, especially travelers, at telephones which are not allocated to the users. 
[001 3] Moreover, present debit/credit card systems have been limited in application 
to merchant point of sale (POS) applications and to the described uses with telephones. 
Other consumer electronic applications, for example, personal computers, facsimile 
machines, and automobiles would also benefit from a wireless debit card system in 
providing a debit card system free from specifically allocated telephone numbers. 

[0014] SUMMARY 

[0015] A monetary amount is allocated to a user of a radio unit. The user initiates a 
wireless telephone call using the radio unit to engage in a local transaction other than for 
wireless telephone services. The user is permitted to engage in the local transaction based 
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on in part the allocated monetary amount. A monetary amount associated with the local 
transaction is debited from the allocated monetary amount. 

[0016] BRIEF DESCRIPTION OF THE DRAWING(S) 

[0017] The accompanying drawings, which are incorporated in and constitute a part 
of the specification, illustrate preferred embodiments of the invention, and together with the 
description serve to explain the principles of the invention. 
[0018] FIG. 1 shows a prior art debit/credit card having a magnetic strip; 
[0019] FIG. 2 shows a prior art debit/credit card having a computer chip with a 
memory; 

[0020] FIG. 3 shows a wireless debit card system with a user having a radio unit 
accessing a base station; 

[0021] FIG. 4 shows an alternate embodiment of the wireless debit card system with 
|| various electronic devices accessing the wireless debit card system via radio waves and 
wired connections; 

.as:; 

fll [0022] FIG. 5 illustrates a radio unit of the present invention; 

: j 

yi [0023] FIG. 6 illustrates an alternate embodiment of the radio unit of the present 
invention; 

[0024] FIG. 7 illustrates a base station of the present invention; 
[0025] FIG. 8 shows an end station of the present invention; 
[0026] FIG. 9 shows a debit meter of the present invention; 
[0027] FIGS. 10-13 illustrate embodiments of radio telephones having slots for a 
debit card; 

[0028] FIGS .14-15 illustrate embodiments of radio facsimile machines having slots 
for a debit card; 

[0029] FIGS. 16-17 illustrate embodiments of radio personal computers having slots 
for a debit card; and 



w 
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[0030] FIGS .18-19 illustrate embodiments of the dashboards of automobiles having 
slots for a debit card. 

[0031] DETAILED DESCRIPTION OF THE PREFERRED EMB ODIMENT(S) 
[0032] Reference now is made in detail to the present preferred embodiments of the 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals indicate like elements throughout the several views. 
[0033] As illustratively shown in FIG. 1, a prior art debit/credit card 30 having a 
magnetic strip 32 permits the user or cardholder to access a debit/credit card system by 
passing the debit/credit card 30 pass through or by having the debit/credit card 30 swiped 
through a magnetic card reader to read the information stored in a magnetic format on the 
magnetic strip 32. In addition, although the magnetic strips 32 are primarily used to encode 
and store identifying information, for example, as a debit/credit card account number, the 
magnetic strips 32 may also be used to encode and store additional information beyond 
identification information; for example, available credit and debit limits maybe encoded and 
stored on the magnetic strip 32. A debit/credit card 30 with a magnetic strip 32 may be used 
repeatedly in any compatible magnetic strip reader, and the magnetic strip 32 may further 
be rewritten by any compatible magnetic strip reader which is also equipped with a magnetic 
strip writer capable of encoding different or updated information in a magnetic format onto 
the magnetic strip 32 of the debit/credit card 30. 

[0034] The use of debit/credit cards in commerce is widespread, and further 
applications of debit/credit cards are being implemented. Some applications may utilize 
debit/credit cards called smartcards, with smartcards being capable of storing greater 
amounts of information and capable of accessing more diverse consumer applications. In the 
prior art, some debit/credit smartcards 34 are equipped with computer chips 36 having 
memories, as illustratively shown in FIG. 2. In use, the user places the debit/credit smartcard 
34 into a compatible card accessing device to read and access the information stored in the 
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memory of the computer chip 36. The computer chips 36 are not limited to using silicon 
chips, and the computer chips 36 may further be equipped with microprocessors including 
or in addition to the memories. Furthermore, the computer chips 36 may also be equipped 
with minute batteries or energy cells, allowing for volatile memories to be used to store the 
information in the memory and, therefore, on the debit/credit smartcard 34. 
[0035] The debit/credit cards 34 with computer chips 36 having memories may also 
be rewritten by a compatible accessing device equipped with a processor capable of writing 
and rewriting information to the memory of the computer chip 36 on the debit/credit card 
34. 

[0036] The use of the computer chips with memories allows the storage and access 
of data not limited to user identification; for example, the computer chips can include user 
addresses and telephone numbers, credit and debit account histories, and available credit and 
debit limits. 

[0037] The existing debit/credit card systems primarily employ debit/credit card 
readers/writers accessing debit/credit account databases through the existing telephone 
networks using modems connecting the debit/credit card readers/writers to the telephone 
networks, for example, as public switched telephone networks (PSTN). 
[0038] In the exemplary arrangement shown in FIG. 3, the wireless debit card system 
is shown comprising at least one radio unit 80, at least one base station 50, and at least one 
end station 70. Each end station 70 typically has a communications switch, and the end 
station 70 may be embodied as an end office; for example, a class 5 office. Each of the radio 
units 80 typically has means for reading a credit amount and a personal access number stored 
on a debit card. Each of the radio units 80 also has means for communicating, using radio 
waves, the credit amount and the personal access number as a credit signal. The credit signal 
may further include synchronization data. The base stations 50 receive the credit signal from 
each of the radio units 80 and relay the credit signal over a communications channel 60 to 
the end stations 70. Each end station 70 has a communications switch which is responsive 
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to receiving a plurality of credit signals. In response to receiving the plurality of credit 
signals, the communications switch allocates the credit amount for each radio unit, and the 
communications switch also sets, within the communications switch, the personal access 
number for each debit card for each radio unit 80. A communications channel identified with 
each personal access number is assigned a path through the base station 50. 
[0039] As shown in FIG. 3, the base station 50 may be embodied as a commercial 
place of business, for example, a candy store, a bodega, or a department store, with an 
antenna 52 coupled to the base station 50. The base station 50 transmits and receives signals 
to and from a radio unit 80 of a user 81, respectively, using radio waves 54 over broadcast 
channel frequencies. Furthermore, in the preferred embodiment, the wireless debit card 
system may further include a debit meter 100 operatively coupled to the base station 50, as 
shown in FIG. 3. 

[0040] In an alternate embodiment, as illustrated in FIG. 4, the wireless debit card 
system may be embodied as a base station 50, a communications channel 60, an end station. 
70,. and various radio units, with the radio units embodied as, for example, a radio telephone 
82, a facsimile machine 84, an automobile 86, and a personal computer 88, with each of the 
radio units 82, 84, 86, 88 capable of transmitting and receiving radio frequencies. Each of 
the radio units 82, 84, 86, 88 communicates with the base station 50 via radio waves 54 over 
broadcast channel frequencies. The wireless debit card system may further include a debit 
meter 100 operatively coupled-to the base station 50. At the time of purchase of the debit 
card and/or the radio unit 80, the debit card to be used with the radio unit 80 may have an 
initial credit amount and an initial personal access number stored on the debit card. 
[0041] As the radio units 80 may be embodied as radio telephones, radio facsimile 
machines, and the like, and as the base station 50 may be coupled to devices connected 
through telephone lines, for example, fixed wire telephones, mainframe computers, and the 
like, the personal access number of the debit card may be used as a telephone number, or the 
personal access number may encode or incorporate telephone numbers into the personal 
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access number, existing telephone numbers, telephone lines, and telephone accounts may 
operate in conjunction with the wireless debit card system. 

[0042] Moreover, as illustrated in FIG. 4, the base station 50 may further be coupled 
to other devices, for example, telephone 92 and facsimile machine 94, through a telephone 
network 90, where devices, which may include a telephone 92 and a facsimile machine 94, 
are coupled to the telephone network 90 by telephone wires 98, and where the base station 
50 is coupled to the telephone network by telephone wires 96. The wireless debit card 
system, as embodied in FIG. 4, allows both wireless and wired devices to access the base 
station 50. 

[0043] As shown in FIG. 5, each radio unit 80 in the wireless debit card system 
includes a first processing means, means for reading a credit amount and a personal access 
number from a debit card, and means for communicating the credit amount and the personal 
access number as a credit signal. The first processing means may be embodied as a controller 
204 which may perform processing functions as a first processor for generating a credit 
signal from the credit amount and from the personal access number. The communicating 
means may be embodied as a transceiver 202, and the reading means may be embodied as 
reader 208. The transceiver 202 includes an antenna, and the transceiver 202 is operatively 
coupled to the base station 50 via radio waves over broadcast channels, and the transceiver 
202 communicates with the base station 50 and with other devices over the broadcast 
channel frequencies. 

[0044] The user accesses the wireless debit card system by accessing the radio unit 
80 with the debit card by inserting the debit card into a slot in the radio unit 80. The radio 
unit 80 may also include memory 206 for storing the credit amount and the personal access 
number after the credit amount and the personal access number are read by the reader 210 
of the radio unit 80. 

[0045] For use with a debit card 30 with a magnetic strip 32, as shown in FIG. 1 , the 
reader 208 of radio unit 80 may include a magnetic reader for reading the credit amount and 
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the personal access number from the magnetic format of the magnetic strip 32 of a debit card 
30. 

[0046] For use with a debit card 34 with a computer chip 36 having a memory, for 
example, smartcards, as shown in FIG. 2, the reader 208 of radio unit 80 may include a 
reader processor 21 0 for reading the credit amount and the personal access number from the 
memory of the computer chip. The operation of the wireless debit card system is not 
dependent on the format of the information storage on the debit cards, so magnetic strip 
cards and smartcards may both be used in the wireless debit card system, where magnetic 
strip cards and smartcards are read by compatible debit card readers included in the radio 
units. 

[0047] As shown in FIG. 6, the radio unit 80, in an alternate embodiment, may further 
include changing means, embodied as writer 212 using controller 204 and memory 206, for 
changing the credit amount of the debit card. The writer 212 may also change the personal 
access number of the debit card. 

[0048] For use with a debit card 30 with a magnetic strip 32, as shown in FIG. 1 , the 
writer 212 of radio unit 80 may include a magnetic writer for writing the credit amount and 
the personal access number from the magnetic format of the magnetic strip 32 of a debit card 
30. 

[0049] For use with a debit card 34 with a computer chip 36 having a memory, for 
example, smartcards, as shown in FIG. 2, the writer 208 of radio unit 80 may include a 
writer processor 214 for writing and/or rewriting the credit amount and the personal access 
number to the memory of the computer chip. The operation of the wireless debit card system 
is not dependent on the strip cards and smartcards may both be used rewritten in the wireless 
debit card system, where magnetic strip cards and smartcards are written and/or rewritten 
by compatible debit card readers included in the radio units. 

[0050] The radio unit 80 includes an antenna, connected to the transceiver, which may 
be internal or external. The radio unit 80 may be embodied as a radio telephone 82, as shown 
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in FIGS . 1 0 and 1 2, where each radio telephone 82 includes a swipe slot 601 for swiping the 
debit card through the reader 208 and through the writer 212 of the radio telephone. In 
alternate embodiments, as shown in FIGS. 1 1 and 13, each radio telephone 82 includes an 
insertion slot 602 for inserting the debit card into the reader 208 and into the writer 212 of 
the radio telephone 82. 

[0051] The radio units may also include radio facsimile machines, as illustrated in 
FIGS. 14-15 may also include radio personal computers, for example, radio laptop 
computers, as illustrated in FIGS. 16-17, and may also include automobiles, as illustrated 
in FIGS. 18-19, with each of the radio personal computers, radio facsimile machines, and 
automobiles including an antenna and slots for the debit cards. FIG. 14 shows a radio 
facsimile machine 84 width a swipe slot 603 to swipe a debit card with a magnetic strip 
through a magnetic reader/writer of the radio facsimile machine 84, while FIG. 15 shows 
a radio facsimile machine 84 with an insertion slot 604 to insert a debit card into the 
reader/writer of the radio facsimile machine 84. Similarly, FIGS. 18 and 19 show the 
dashboard 87 of an automobile, with the dashboard 87 equipped with a swipe slot 607 and 
with an insertion slot 608, respectively, for swiping or inserting the debit card into the 
reader/writer of the automobile. 

[0052] The debit card stores a credit amount and a personal access number, width the 
debit card storing the credit amount and the personal access number on a magnetic strip in 
a magnetic format or in a computer chip with a memory. A user accessing a radio unit 80 
width the debit card by inserting the debit card into the reader 208 of the radio unit 80. The 
reader 208 reads the credit amount and the personal access number from the debit card, and 
the controller 204 generates a credit signal from the credit amount and the personal access 
number. The transceiver202 transmits the credit signal over broadcast frequencies, using 
radio waves, to a bade station 50. 

[0053] Furthermore, as shown in FIGS. 5 and 6, each radio unit 80 may further 
include display means for displaying the credit amount of the debit card. The display means 

-10- 



I-2-74.5US 



may be embodied as a display 216, as shown in FIGS. 5 and 6, respectively. The display 
means may also display the personal access number of the debit card. In addition, the first 
processing means, embodied as controller 204, may also store the credit amount as a count 
in a counter, and may deduct charges for use of the radio unit 80 by decreasing the count as 
the charges are incurred by the user. The first processing means, embodied as controller 204, 
may further send the count to the display means for display to the user to indicate to the user 
the present amount of credit available as the user incurs charges against the previously 
purchased credit amount. 

[0054] In addition, etch radio unit 80 may further include audio means for producing 
sounds. As shown in FIGS. 5 and 6, the audio means may be embodied as a speaker 218, 
since the radio unit 80 may be embodied as a radio telephone, as a radio facsimile machine, 
Q as a radio personal computer, or as an automobile, and since telephones, facsimile machines, 

SI personal computers, and automobiles usually provide audio means embodied as speakers. 

UJ 

\f The controller 204 may generate a warning signal to indicate when the count has decreased 
m below, or crosses, a predetermined threshold; therefore, the warning signal is produced when 
:Lj the available credit fox the debit card has reached a low level and requires an increase in the 
I'W credit amount for further use of the radio unit 80. Alternately, the controller 204 may 
M generate the warning signal to indicate when the count has decreased to zero to indicate that 
fitj tie debit card does not have any available credit for further charges by the user on the radio 
unit 80. 

[0055] In response to the warning signal from the controller 204, the speaker 218 
emits one or more sounds to indicate that the credit of the debit card is low, using a low 
credit warning sound, or that the credit of the debit card has run out, using a zero credit 
warning sound. The audio means may further include synthesizer means, embodied as a 
voice synthesizer, for generating synthesized voice messages, permitting the low credit 
warning sound and the zero credit warning sound to include synthesized voice messages to 
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convey to the user the amount of available credit, the lack of available credit, or other voice 
messages. 

[0056] The base station 50 receives the broadcasted credit signal,, and responds to 
receiving the credit signal by relaying the credit signal over a communications channel 60 
to an end station 70, as shown in FIGS. 3 and 4. The communications channel 60 may be 
embodied as a telephone network, with both the base station 50 and the end station 70 being 
coupled to the telephone network by telephone lines. Therefore, the wireless debit card 
system may easily be connected with the existing telephone networks, and also may be easily 
implemented in commercial places of business; for example, a base station 50 may be 
installed in a telephone jack in a candy store, a bodega, or a department store. 

u 

r\ [0057] In addition, the communications channel 60 may alternately be embodied as 
!*l a wireless communications system with the base station 50 and the end station 70 
f{ broadcasting over radio frequencies. 

} ll [0058] As illustrated in FIG. 7, the base station 50 includes a transceiver 302 and a 

; J; i 

i? controller 304. As shown in FIG. 3, the base station 50 may be located at a commercial place 

!i j of business, for example, a candy store, a bodega, or a department store, with an antenna 52 

U 

coupled to the base station 50, and the base station 50 relays the credit signal over a 

,:SfSiJ, 

!f ! communications channel 60 to an end station 70, as shown in FIGS. 3 and 4. As shown in 

ill 

FIG. 3, the antenna 52 may be installed on the roof of the commercial place of business. 
[0059] As illustrated in FIG. 8, the end station 70 includes a communications switch 
420, a controller 404, and a memory 406. The communications switch 420 is responsive to 
the credit signal from a radio unit 80 for generating a first control signal to allocate the credit 
amount of the debit card to the radio unit 80, and the first control signal is also used to set 
a radio unit access number of the radio unit 80 to the personal access number of the debit 
card. The end station 70 establishes and uses a communications path through the base station 
50 to send the first control signal to the radio unit 80. 
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[0060] In response to the first control signal from the end station 70, the radio unit 80 
allocates the credit amount of the debit card to the radio unit 80, and radio unit 80 sets a 
radio unit access number of the radio unit 80 to the personal access number of the debit card. 
[0061] The wireless debit card system further includes having the end station 70 
generate a second control signal for changing the credit amount of the debit card after the 
credit amount to the debit card has been set. In response to the second control signal, the 
changing means of the radio unit 80 changes the credit amount of the debit card. In a further 
embodiment, the changing means of the radio unit 80, in response to the second control 
signal, changes the personal access number of the debit card. In changing the credit amount 
and the personal access number of the debit card, the changing means of the radio unit 80, 
55 embodied as writer 212 using controller 204 and memory 206, using data from the second 

(BBS 

!*' control signal, revises the credit amount and the personal access number, respectively, stored 

W in memory 206. In revising the credit amount and the personal access number, the controller 

%j 

'If 204 generates an updated credit amount and an updated personal access number, 

151 

» respectively. The changing means thee stores the updated credit amount and the updated 

l|l personal access number, respectively, on the debit card. 

Q [0062] For use with, debit card 30 with a magnetic strip 32, as shown in FIG. 1, the 

9 writer 212 of radio unit 80 may include a magnetic writer for writing and/or rewriting the 

111 

credit amount and the personal access number from the magnetic format of the magnetic 
strip 32 of a debit card 30. 

[0063] For use with a debit card 34 with a computer chip 36 having a memory, for 
example, smartcards, as shown in FIG. 2, the writer 212 of radio unit 8 may include a writer 
processor 214 for writing and/or rewriting the credit amount and the personal access number 
to the memory of the computer chip 36. The operation of the wireless debit card system is 
not dependent on the format of the information storage on the debit cards, so magnetic strip 
cards and smartcards may both be used and rewritten in the wireless debit card system, 
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where magnetic strip cards and smartcard are read by compatible debit card readers included 
in the radio units. 

[0064] As shown in FIGS . 3 and 4, the wireless debit card system may include a debit 
meter 100 coupled to the base station 50. FIG. 9 shows the de bit meter 100 with storing 
means for storing a credit amount and a personal access number of the debit card, and 
changing means for changing the credit amount of the debit card. The changing means may 
also change the personal access number of the debit card, the preferred embodiment shown 
in FIG. 9, the storing means is embodied as a memory 506, and the changing means is 
embodied as a waiter 512 using controller 504 and memory 506. 

[0065] In response to a second control signal from the end station 70, the debit meter 
100 changes the credit amount of the debit card using the writer 512. Also, in response to 
the second control signal from the end station 70, the debit meter 100 may change the 
personal access number of the debit card using the writer 512. 

[0066] For use with a debit card 30 with a magnetic strip 32, as shown in FIG. 1 , the 
writer 5 12 of debit meter 1 00 may include a magnetic writer for writing and/or rewriting the 
credit amount and the personal access number from the magnetic format of the magnetic 
strip 32 If the debit card 30. 

[0067] For use with a debit card 34 with a computer chip 36 having a memory, for 
example, smartcards, as shown in FIG. 2, the writer 512 of debit meter 100 may include a 
writer processor 214 for writing and/or rewriting the credit amount and the personal access 
number to the memory of the computer chip 36. The operation of the wireless debit card 
system is not dependent on the format of the information storage on the debit cards, so 
magnetic strip cards and smartcards may both be used and rewritten in the wireless debit 
card system, where magnetic strip cards and smartcards are written and/or rewritten by a 
compatible debit card writer included in the debit meter 100. 

[0068] The debit meter 100 may further include meter processing means for 
processing the credit amount and the personal access number of a debit card. The meter 
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processing means is embodied as a controller 504 in FIG. 9, which may perform processing 
functions as a meter processor. In addition the debit meter 100 may further include reading 
means, which may be embodied as a reader 508, for reading the credit amount and the 
personal access number of the debit card. 

[0069] For use with debit card 30 with a magnetic strip 32 as shown in FIG. 1, the 
writer 508 of debit meter 100 may include a magnetic reader for reading the credit amount 
and the personal access number from the magnetic format of the magnetic strip 32 of the 
debit card 310. 

[0070] For use with a debit card 34 with a computer chip 36 having a memory, for 
example, smartcards, as shown in FIG. 2, the reader 508 of debit meter 100 may include a 
reader processor 5 10 for reading the credit amount and the personal access number from the 
memory of the computer chip 36. The operation of the wireless debit card system is not 
dependent on the format of the information storage on the debit cards, so magnetic strip 
cards and smartcards may both be used in the wireless debit card system, where magnetic 
strip cards and smartcards are read by compatible debit card readers included in the radio 
units. 

[0071] The debit meter 100 may also include a swipe slot for swiping the debit card 
through the writer 5 1 2 of the debit meter 1 00. In alternate embodiments, the debit meter 1 00 
may include an insertion slot for inserting the debit card into the reader 508 and writer 512 
of the debit meter 100. 

[0072] The wireless debit card system further includes having the end station 70 
generate a second control signal for changing the credit amount of the debit card after the 
credit amount to the debit card has been set. In response to the second control signal, the 
changing means of the debit meter 100 changes the credit amount of the debit card. In 
another embodiment, the changing means of the debit meter 100, in response to the second 
control signal, changes the personal access number of the debit card. In changing the credit 
amount and the personal access number of the debit card, the changing means of the debit 
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meter 100, embodied as writer 512 using controller 504 and memory 506, using data from 
the second control signal, revises the credit amount and the personal access number, 
respectively, stored in memory 506. In revising the credit amount and the personal access 
number, the controller 504 generates an updated credit amount and an updated personal 
access number, respectively. The changing means then stores the updated credit amount and 
the updated personal access number, respectively, on the debit card. 
[0073] In the preferred embodiment, the debit meter 100 of FIG. 9 is used with the 
radio units 80 as embodied in FIG. 5, so that the debit meter 100 may perform the functions 
of changing and writing/rewriting the credit amount and the personal access number of the 
debit card, while the radio units 80 embodied in FIG. 5 of the wireless debit card system 
need not be equipped with writing means. On the other hand, radio units 80 embodied in 
FIG. 6, may be equipped with changing means, perform the functions of the de bit meter 
1 00, so that the wireless debit card system need not be equipped with a debit meter 1 00. Still 
further, the wireless debit card system may include the radio units 80 of FIG. 5, the radio 
units 80 of FIG. 6, and the debit meter 100 of FIG. 9, allowing debits cards to be initially 
purchased at the base station 50 and then having the debit meter 100 at the base stat on 50 
add to the purchased debit card any credit purchased by the debit card purchaser at the base 
station 50. The radio units equipped with changing means then may update the credit amount 
an: the personal access number as the debit card purchaser uses the debit card. However, 
users with radio units unequipped with changing means utilize the debit meter 100 at the 
base station 50, as shown in FIG. 3, to update the credit amount, i.e. purchase and add credit 
to the debit card, and also to update the personal access number of the debit card. The 
positioning of base stations and debit meters in candy stores, bodegas, department stores, 
and the like, thus permits convenient local purchases and local transactions with debit cards 
to access mobile radio telephone services and other services charged and debited by radio 
wares, for example, radio facsimile machine services, radio personal computer services, 
automobile services, and the like. For example, telephones, facsimile machines, personal 
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computers, automobiles, etc. capable of communicating service and usage charges and 
debiting the charges by radio wave, may therefore be leased or rented with greater 
convenience. 

[0074] The present invention further includes a method, using a wireless debit card 
system, comprising the steps of accessing a radio unit 80 with a debit card; reading a credit 
amount and a personal access number from the debit card; generating a credit signal from 
the credit amount and the personal access number; transmitting the c edit signal over a 
broadcast channel; receiving the credit signal at a base station 50; relaying the credit signal 
from the base station 50 to the end station 70 over a communications channel 60; switching 
the credit signal at the end station 70 using switch 420; allocating the credit amount of the 
debit card to the radio unit 80 with a communication path through the base station 50; and 
setting a radio unit access number of the radii unit 80 to the personal access number of the 
debit card with a communication path through the base station 50. 

[0075] The method may further include the steps of generating a second control signal 
at the end station 70; and changing the credit amount of the debit card using the second 
control signal. In addition, the method may also include the step of changing the personal 
access number of the debit card using the second control signal. 

[0076] The step of changing the credit amount may include the steps of revising the 
credit amount as an updated credit amount; and storing the updated credit amount on the 
debit card. The step of changing the personal access number may include the steps of 
revising the personal access number as an updated personal access number; and storing the 
updated personal access number on the debit card. 

[0077] For a debit card 30 having a magnetic strip 32 as shown in FIG. 1 , the step of 
reading the credit amount and the personal access number on the debit card 30 may include 
the step, using a reader 208, embodied as a magnetic reader in the radio unit 80, of reading 
the magnetic format of the magnetic strip 32 on the debit card 30; and the step of storing the 
credit amount and the personal access number on the debit card 30 may include the step of 
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writing, using a writer 212, embodied as a magnetic writer in the radio unit 80, the credit 
amount and the personal access number in a magnetic format on the magnetic strip 32 on the 
debit card 30. 

[0078] Alternately, for a debit card 34 having a chip 36 as shown in FIG. 2, the step 
of reading the credit amount and the personal access number on the debit card may include 
the step, using a reader processor 2 1 0 in the radio unit 80, of reading the memory on the chip 
36 on the debit card 34; and the step of storing the credit amount and the personal access 
number on the debit card 34 may include the step of writing, using a writer processor 212 
in the radio unit 80, the credit amount and the personal access number in a memory on the 
chip 36 on the debit card 34. 

[0079] For a debit card 30 having a magnetic strip 32 as shown in FIG. 1 , the step of 
revising the credit amount may include the step, using a first processor, embodied as a 
controller 204, in the radio unit 80, of generating an updated credit amount from the credit 
amount and from the second control signal; and the step of storing the updated credit amount 
on the debit card may include the step of writing, using a magnetic writer in the radio unit 
80, the credit amount in a magnetic format on a magnetic strip 32 on the debit card 34. 
[0080] For a debit card 30 having a chip 36 as shown in FIG. 2, the step of revising 
the credit amount may include the step, using a first processor, embodied as a controller 204 
in the radio unit 80, of generating an updated credit amount from the credit amount and from 
the second control signal; and the step of storing the credit amount on the debit 30 card may 
include the step of writing, using a writer processor 514 in the radio unit 80, the credit 
amount in a memory on the chip 36 on the debit card 30. 

[0081] Similarly, for a debit card 30 having a magnetic strip 32 as shown in FIG. 1, 
the step of revising the personal access number may include the step, using a first processor, 
embodied as a controller 204 in the radio unit 80, of generating an updated personal access 
number from the personal access number and from the second control signal; and the step 
of storing the updated personal access number on the debit card may include the step of 
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writing, using a writer 212, embodied as a magnetic writer, in the radio unit 80, the updated 
personal access number in a magnetic format on the magnetic strip 32 on the debit card 30. 
[0082] Alternately, for a debit card 34 having a chip 36, as shown in FIG. 2, the step 
of revising the personal access number may include the step, using a first processor, 
embodied as a controller 204 in the radio unit 80, of generating an updated personal access 
number from the personal access number and from the second control signal; and the step 
of storing the personal access number on the debit card may include the step of writing, 
using a writer processor 214 in the radio unit 80, the updated personal access number in a 
memory on the chip 36 on the debit card 34. 

[0083] In addition, the method of the present invention may also include the step of 
storing the credit amount and the personal access number in a debit meter 100 having a 
meter processor, embodied as a controller 504, and a memory 506. Using the debit meter 
1 00, the method of the present invention may include the steps of revising the credit amount 
as an updated credit amount; and storing the updated credit amount in the memory 506 of 
the debit meter 100. In addition, the step of changing the personal access number may 
include the steps of revising the personal access number as an updated personal access 
number; and storing the updated personal access number in the memory 506 in the debit 
meter 100. 

[0084] For a debit card 30 having a magnetic strip 32 as shown in FIG. 1 , the step of 
storing the credit amount and the personal access number on the debit card 30 may include 
the step of writing, using a writer 512, embodied as a magnetic writer, in the debit meter 10, 
the credit amount and the personal access number in a magnetic format on the magnetic strip 
32 on the debit card 30; and the step of reading the credit amount and the personal access 
number on the debit card 30 may include the step, using a reader 208 embodied as a 
magnetic reader in the radio unit 80, of reading the magnetic format of the magnetic strip 
32 on the debit card 30. Alternately, for a debit card 34 having a chip 36 as shown in FIG. 
2, the step of storing the credit amount and the personal access number on the debit card 34 
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may include the step of writing using a meter processor, embodied as a controller 504 in he 
debit meter 100, the credit amount and the personal access number in a memory on the chip 
36 on the debit card 34; and the step of reading the credit amount and the personal access 
number on the debit card may include the step, using a reader processor 2 1 0 in the radio unit 
80, of reading the memory on the chip 36 on the debit card 34. 

[0085] For a debit card 30 having a magnetic strip 32 as shown in FIG. 1 , the step of 
revising the credit amount may include the step, using the meter processor, embodied as the 
controller 504 in the debit meter 100, of generating an updated credit amount from the credit 
amount and from the second control signal; and the step of storing the updated credit amount 
on the debit card 100 may include the step of writing, using a writer 512, embodied as a 
magnetic writer in the debit meter 100, the updated credit amount in a magnetic format on 
the magnetic strip 32 on the debit card 30. Alternately, for a debit card 34 having a chip 36 
as shown in FIG. 2, the step of revising the credit amount may include the step, using the 
meter processor, embodied as the controller 504 in the debit meter 100, of generating an 
updated credit amount from the credit amount and from the second control signal; and the 
step of storing the updated credit amount on the debit card may include the step of writing, 
using the writer processor 514 in the debit meter 100, the updated credit amount in a 
memory on the chip 36 on the debit card 34. 

[0086] Also, for a debit card 30 having a magnetic strip 32 as shown in FIG. 1, the 
step of revising the personal access number may include the step using a meter processor, 
embodied as the controller 504 in the debit meter 100, of generating an updated personal 
access number from the personal access number and from the second control signal; and the 
step of storing the updated personal access number on the debit card 30 may include the step 
of writing, using a writer 512, embodied as a magnetic writer in the debit meter 100, the 
updated personal access number in a magnetic format on the magnetic strip 32 on the debit 
card 30. Alternately, for a debit card 34 having a chip 36 as shown in FIG. 2, the step of 
revising the personal access number may include the step, using the meter processor, 
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embodied as the controller 504 in the debit meter 100, of generating an updated personal 
access number from the personal access number and from the second control signal; and the 
step of storing the updated personal access number on the debit card 34 may include the step 
of writing, using the writer processor 5 14 in the debit meter 1 00, the updated personal access 
number in a memory on the chip 136 on the debit card 34. 

[0087] In use, a consumer or user may purchase or rent a radio unit 80 and a debit car, 
preferably at the location of the base station 50, for example, at a candy store, a bodega, or 
a department store, Es illustrated in FIG. 3. The debit card may be a card 30 with magnetic 
strip 32, as shown in FIG. 1 , or the debit card may be card 34 with a chip 36 having memory, 
as shown in FIG. 2. The type of debit card purchased and used is to be compatible with the 
reader/writer of the radio unit 80. Similarly, the base station 50 may be connected to a debit 
meter 100, as shown in FIG. 3, so the debit card purchased by the user may be compatible 
with the reader/writer of the debit meter 100. At the time of purchase or at the time of 
renting the debit card, the user may purchase an initial amount of credit to the debit card, and 
subsequently, the user can purchase further credit to the debit card. Whether by using a 
magnetic strip or by using a chip with memory, the debit card stores the current credit 
amount allocated to the debit card for use as a declining balance. Updates to the credit 
amount, due to decreases in the credit amount from charge to the debit card or due to 
increases in the credit amount by subsequent purchases of further credit, are stored on the 
debit card. 

[0088] A unique personal access number is allocated to each debit card, with the 
personal access number being stored on the debit card. However, the personal access number 
to each debit card may be changed by rewriting the personal access number stored on the 
debit card. 

[0089] After purchasing an initial credit amount and/or an increase in the credit 
amount of a debit card, the user may proceed to any location away from the base station 50, 
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within a range of the broadcast transmissions of the base station 50, and the user may use 
the radio unit with the debit card. 

[0090] During use of the debit card, the user inserts the debit card into compatible 
radio units, for example, radio telephones, radio facsimile machines, radio personal 
computers, automobiles, and the like, to access the respective radio unit. The radio 
telephones, radio facsimile machines, radio personal computers, automobiles, and the like 
are equipped with debit card readers and/or debit card writers to read and/or update, 
respectively, the credit amount and the personal access number of the debit card. The 
personal access number (PAN) may serve as a personal identification number (PIN) or as 
an account number for the user, but the personal access number may perform other 
functions, for example, the encoding of additional user information. In use with radio 
telephones, radio facsimile machines, and radio personal computers, the personal access 
number may serve as telephone numbers allocated to the debit card as opposed to being 
allocated to a fixes telephone line to a fixed telephone. Therefore, the personal access 
number follows the user with the debit card. 

[0091] In use with the radio units, the credit amount may be debited for charges 
incurred by use of the debit card. The credit amount may be decreased for charges from 
outgoing telephone calls, for example, from radio telephones, radio facsimile machines, 
radio personal computers with modems, and radio telephones connected through an 
automobile equipped with a debit card reader/writer and the appropriate transceiver 
instruments. 

[0092] The credit amount may further be decreased for charges for services, for 
example, the renting the radio unit in uses, such as renting the automobile having the debit 
card reader/writer, as well as renting the radio telephone, renting the radio facsimile 
machine, renting the radio personal computer, and the like. 

[0093] At each time that the credit amount is increased or decreased on the debit card, 
and at each time that the personal access number of toe debit card is changed, the radio unit 
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and/or the debit meter which reads and updates the credit amount and the personal access 
number of the debit card sends a credit signal over radio waves to the base station 50 which 
relays the credit signal through a communications channel 60 to an end station 70. 
[0094] At the end star ion 70, a communications switch 420, in response to receiving 
the credit signal, generates a first control signal to allocate the credit amount of the debit 
card to the radio unit 80 accessed by the debit card, and the first control signal also sets a 
radio unit access number of the radio unit 80 to the personal access number of the debit card, 
using a communication path to the specific radio unit 80 through the base station 50, and fog 
generating a second control signal for changing the credit amount and the personal access 
number of the debit card. In response to the first control signal, the radio unit 80 allocates 
the credit amount of the debit card to the radio unit 80, and sets the radio unit access number 

I sari* 

Q of the radio unit 80 to the personal access number of the debit card. 
Q [0095] The end station 70 stores and tracks the credit amounts and the personal access 
r\ numbers of each debit card, and when the credit amount of a given debit card decreases to 
*( zero or less, the end station 70 does not allocate a positive credit amount to the debit card 

II until the user purchases additional credit at the base station 50. The controller 204 of the 

f!J radio unit 80 will not operate the radio unit 80 for the user unless the credit amount of the 

M 

I**!, debit card is a positive amount. 

r <SS& 

j|j [0096] A base station 50 may be wired or may be wirelessly connected to the end 
station 70, and the base station 50 may use sectional antennae to increase the capacity of the 
base station 50 to approximately 1000 users. A plurality of base stations may be located 
approximately one block apart in dense urban areas. The modulation of the radio wave 
broadcasts between the radio units and the base stations is irrelevant to the operation of the 
wireless debit card system, although different methods of modulation offer different 
advantages. For example, spread spectrum modulation and demodulation may be used to 
minimized interference between radio units. 
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[0097] For changing the credit amount and for changing the personal access number 
of the debit card, the end station 70 generates a second control signal for changing the credit 
amount and the personal access number of the debit card. In response to the second control 
signal, the radio unit 80 or the debit meter 100 changes the credit Count and the personal 
access number of the debit card inserted into the radio unit 80 or the debit meter 100, 
respectively. 

[0098] As the personal access number follows the debit card and as the personal 
access number may be changed and may be used as a telephone number, each radio unit, for 
example, a radio telephone, may receive telephone calls to the personal access number as 
opposed to a fixed telephone number specifically assigned to the radio unit. In addition, each 
radio unit is assigned a radio unit access number which allows the radio unit to be accessed 

CI by other radio units or by other broadcast communications, for example, mobile cellular 

'*. 

%l telephone broadcasts . The radio unit access number of the radio unit may be changed to the 

'■M 

\j personal access number of the debit card inserted into the radio unit, so that each radio unit 

(|| 

q\ serves the personal access number of the inserted debit card at any given time. The wireless 
p« debit card system also allows a radio unit to serve more than one telephone number and/or 
! - personal access, number. 

M [0099] Since the personal access number, used as a telephone number, for examples 
ft J follows the debit card, a user A can insert the debit card of user A into person B's radio 
telephone for user A to receive calls End to make calls at person B's radio telephone, since 
the end station 70 instructs person B's radio telephone to change the telephone number of 
the person B's radio telephone to user A's telephone number stored as a personal access 
number on user A's debit card. As user A uses person B's radio telephone, user A's telephone 
calls are charged to user A's debit card, as opposed to having user A's telephone calls being 
charged to person B. 

[0100] In other embodiments, the insertion of user A's debit card into person B's radio 
telephone, for example, may initiate the end station 70 to instruct person B's radio telephone 
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to receive calls to both user A's telephone number and also to person B's telephone number, 
appropriate instructions to the controller of person B's telephone may be used to erase user 
A's telephone number as an accessible telephone number for incoming calls at a later time. 
[0101] It will be apparent to those skilled in the art that various modifications can be 
made to the wireless debit card system and method of the instant invention without departing 
from the scope or spirit of the invention, and it is intended that the wireless debit card system 
and method of the instant invention cover modifications and variations of the provided they 
come within the scope of the append d claims and their equivalents. 
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